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Al)strm+..  We arc conducting a search for supernovae in starbursi  galaxies at the lR”l’F.
‘1’lw major difficulty is to reliably detect  weak point sources iu the presence of a bright and
structured background. our tec]lnicluc  is to apply various spatial filters to images taken
at cliflcrcml c})ocl)s  and co]isirucl  catalogs of objccis. \l~c find tl)at. comparing catalogs
is a rol)ust  ]tlc,alls of de tec t ing  transient  sources. Our scmsitivil y is approximately K=] 7
outsiclc,  the inner arcsccond  of lRAS  lIC; S galaxies.
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1. Supernovae in Starbursts

1]] a youlIg stellar population onc mpcc.ts a supernova rate of
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tJIus  typical starl)urst  galaxies with far iaframl
1 0]0  — 2 X 1 0]2  I,G) slIould  IIavc l)ctwccu) .05 and

fluxes ia the range 1 x
10 supernovae pcr year.

III a starburs.t,  the bu]k of tlic cwissio]l  comes from a region  with Av > 1 0

magnitudes, preventing dctwtio]l  of supQrlIovac in the optical. ljuckily the
p]loto])  spectrum of supcraowic  witllia a month of maximum is nearly  flat
from V to 1{, so using a photon counting detector at 2 microns is a nearly
optima] strategy. ‘J’ypc 11 supcwaovae  reach a maximum K band  luminosity
of h~ li” = – 19, which is ]nagaitudc  17 WIICII  placd  at 50 Mpc wi th  2 .5
magnitudes of cxti]lction.  our searc]l  is targeted for supernovae falling above
this limit.

2, Search Strategy

wo ]Iavc CIIOSCH OUr t,argc.t list from the  II{A$ llright  Galaxy Sample, slll~jcct
to the following constraints: rs~ < 2 yr-] to avoid supernova confusion;
given the mean surface brightness withia  5“ of the nuc]cus, a supernova
must lx! dctcctd  with sufficient contrast using tllc typical IRrl’l’ beam; 2
nights of olmrvi]lg  time am availahlc each run; the anticipa.tcd  observing
time to ddcct a supernova is millimizd.  Our observing strategy is to image
available galaxies from our list 2 or three times eac]l  semester at the II{TJ’11’,
being careful to monitor the point spread function. We build up a point
source image by using a sky position containing the nearest real GSC star
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with V < 13 (some GSC “stars” arc galaxies). At the telescope we do an
initial quid look of the data,  which we estimate is sensitive to supernova
briglltcr  than  1{= 16. ‘J’ypica]  01] source i]itcgration  times arc 5-15 minutes.

3. Data Processing

We have cxpcrjmcmtd with numerous techniques for picking point sources
out of galaxy  images. ‘1’he  strong  background from the galaxy’s extmdd
emission and steep central gradient complicate the prolhn.  So far wc have
found good results with this mctl]od:

W C  use the si]l]ult  ancoudy  mcasurd  ]Ioi]lt  spread  functiol) to perform
a l{icllar(lso]]-l,~lcy  dmo]]volution  of the galaxy  image. Usually five or so
iterations are opti]num,  ‘J’o monitor the ])rogrcss  we throw in a bright  point
source on to]) of tlic galaxy (but, ]Iot on its ccntcr)  and require  that no moats
develop.

If the galaxy  possesses suhtantial  sy]nmctry,  we fit a model of ncstd
ellipses to tllc dcconvolvd  i]liagc in order to estimate the smooth galaxy
light,. This model is then sul~tractcd from the dcconvolvd  image, leavjng
the cxccss light over the mode].

‘J’llcJ  II{ AI’ task daofind  is used to pick out potential point sources in the
filtcrccl  image.

WC compare tllc lists of cxtractcd  point sources from cliffcrcnt  cpoc.hs,
looking for significant changes. While an uncxtinctcd  supernova will pop
rjgllt out at us, a few magnitudes of extinction wjll immediately push a
su])crnova i]lto our sensitivity limit.

So far we have not, dctcctd  any llcw supernovae, but a number  of point-
likc image artifacts have hen found wllicll  wc think arc low level cosmic
ray hits. We expect suhtantial  near term  i]]l])]ol’c]]le]]ts  in the experiment
as the NSII’CA M comes into  usc at the lli’1’11’.  l(h’cntual]y  K-band  intcrfcr-
omctcrs  with 10-100 meter baselines will routinc]y  discover supmmovac  at
large rcdshif(s.  We arc intemtcd in obtaining misting F’I”J’S images of any
starburst  galaxy  (cmai]:  (Iavct?i])ac,c;]  ltecll,c(ll]),
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